Traditionally, soil scientists use shovels and augers to study soils and acquire infonnation on depth to bedrock. These tools are rather slow and tedious to operate, and the data collected are relatively expensive and therefore limited. In many areas, depth to bedrock is highly variable over short distances and extrapolations made from a limited number of widely spaced auger observations can be flawed. Commonly, a large number of borings is required to adequately characterize the distribution of bedrock depths within soil map units. Studies have shown that the depths to bedrock are underestimated with traditional soil survey tools (Doolittle et aI., 1988; Collins et aI., 1989). The probability of encountering a rock fragment often increases with increasing soil depth. Soil scientists frequently do not know whether bedrock or a large rock fragment restricted auger penetration and must make educated guesses about the depth to bedrock or map unit design. Limited by the tools nonnally used, soil scientists must infer the depth to bedrock from vegetative cover, exposures, and landscape position. These inferences are often based on associated or anticipated, rather than confinned, depths to bedrock.
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Alternative field methods are needed to complement traditional soil survey tools and to improve the characterization of bedrock depths within soil map units. Electromagnetic induction (EMI) and ground-penetrating radar (GPR) have been used extensively for these purposes. These tools can provide soil scientists with a better understanding of soil depth and variability. Ground-penetrating radar has proven to be highly effective in the coarse-and moderately coarse-textured soils of eastern United States. In semiarid and arid regions of the United States, soluble salts ofK, Na, and less soluble carbonates ofCa and Mg are more likely to accumulate in the upper parts of soils. These salts produce high attenuation rates that restrict the radar's penetration depths and severely diminish its results (Doolittle and Collins, 1995) .
Electromagnetic induction uses electromagnetic energy to measure the apparent conductivity of earthen materials. Apparent conductivity is a weighted, average conductivity measurement for a column of earthen materials to a specific depth (Greenhouse and Slaine, 1983) . Variations in apparent conductivity are caused by changes in the electrical conductivity of earthen materials. The electrical conductivity of soils is influenced by the type and concentration of ions in solution, the amount and type of clays in the soil matrix, the volumetric water content, and the temperature and phase of the soil water (McNeill, 1980) . The apparent conductivity of soils increases with increased soluble salts, water, and/or clay contents (Kachanoski et aI., 1988; Rhoades et aI., 1976) . Interpretations of EM I data are based on the identification of spatial patterns within data sets. Though seldom diagnostic in themselves, lateral and vertical variations in apparent conductivity are used to infer changes in soils and soil properties.
